In November 2017, the deferral on blood donations from highrisk groups in Great Britain was changed to 3 months from last at-risk sexual contact following recommendations from the Advisory Committee on the Safety of Blood, Tissues and Organs. This represented a reduction from 12 months for men who have sex with men, and from a lifetime ban for sex workers. This is a step forward for equality and for reducing stigma around these groups. However, one argument for deferral is the prevalence of infections, which may not be identifi ed due to the fallibility of current testing approaches. Clearly it is vital that the welfare of blood transfusion recipients is prioritised and they are not exposed to unacceptable risks. However, with the increasingly sophisticated technology used to screen blood, it can be argued that the evidence shows that the reduction in deferral does not go far enough.
Introduction
The UK blood transfusion services rely on voluntary blood donation and exclusion of potential donors can be a controversial and emotive topic. Prior to being allowed to donate blood, a potential donor must undergo a screening questionnaire, 1 which includes questions pertaining to their sexual practices. Responses indicating potentially unsafe blood may result in deferral. Permanent deferral of high-risk groups, including men who have sex with men (MSM), was initially introduced in the 1980s with the emergence of acquired immunodeficiency syndrome (AIDS). At this time, these precautions were deemed necessary due to the lack of testing for the AIDS pathogen, until HIV was identified in 1984. 2 In 2011, the regulations were amended to allow MSM to donate if 12 months had elapsed since their last at-risk sexual contact. 3 In July 2017, the government announced its intention to reduce the deferral of MSM as well as commercial ABSTRACT sex workers (CSW) and those with a partner who has a high risk of an infection which could be sexually transmitted, or who has been sexually active in a high HIV prevalence region. 4 This deferral period came into practice in Great Britain in November 2017 and reduced the time between last sexual contact and donating blood to 3 months. 5, 6, 7 This is a change from a 12-month deferral for people who have a high-risk partner, and from a lifetime ban for CSW. 5 The decision to reduce the deferral period was based on recommendations from the Advisory Committee on the Safety of Blood, Tissues and Organs (SaBTO). These were based on a variety of factors including that routine surveillance found that the reduction from permanent to 12-month deferral in 2011 did not increase the risk of transmission of blood-borne infections. 8 The benefits of the reduction are numerous, not least equality for these groups, although there is still an obvious disparity in the fact that heterosexual individuals and women who have sex with women, are not deferred (unless they have a high risk partner or exchange sex for money). Furthermore, deferrals of MSM do not distinguish between those who may be lower risk such as those in monogamous relationships. 9 However, there will always be debate about any change that could allow potentially higher risk populations to donate more freely. Although the reduction in the deferral will result in more people being eligible to donate, there is a trend to decreased use of red blood cells transfusions, 10 and therefore the risks may outweigh the benefits. Currently, the risk of infection from transfusion is extremely low at 1 in 6.7 million for HIV, 1 in 1.3 million for hepatitis B (HBV) and 1 in 28 million for hepatitis C (HCV). 11 The safety of the patient is paramount and therefore it has been stated that the blood service should err on the side of caution. 12 However, with the advances that have been made in the detection of pathogens in blood products, is there any reason to assume that the proposed change to the deferral should affect blood safety at all? Could, in fact, this change not be going far enough?
How high risk are high-risk groups?
A defence of restrictions on MSM and CSW donating blood is that they may have a greater incidence of transfusion transmissible infections (TTIs). Due to the 1980s AIDS epidemic, HIV is often associated with, although of course not confined to, MSM. In the UK, the estimated HIV prevalence in the general population in 2016 was
Blood donation deferral of high-risk groups is understandable in the context of patients becoming infected through blood transfusion (such as is the subject of the Penrose inquiry). 26 However, WP donation is not the only means by which infected blood could reach a patient. Infected donations can be released due to false negative errors or quarantine release errors (QRE). A study using quantitative probabilistic modelling estimated how many more MSM would become eligible if the then permanent exclusion was revised, and used this data along with disease prevalence statistics to determine how many more infected units would be donated. This, along with the rate of QREs occurring, was used to estimate the increase in erroneously released infected units. Their model suggested that a change from permanent deferral to 1-year deferral would result in an average of 0.18 and 0.02 additional HIV and HBV infected units being released per year, respectively. This represented a 3% increase in relative risk of erroneous release for HIV infected blood, and 0.04% increase for HBV infected blood. This suggests that allowing high-risk groups to donate more freely would increase infected blood being erroneously released. 27 However, as the risks involved are already small, the overall increase in risk may be negligible.
The importance of donor adherence
It is possible that the reduction in deferral period could increase blood safety further as it promotes equality and is easier to adhere to, increasing compliance. Non-compliance refers to a donor not disclosing a risk behaviour that would otherwise result in them being deferred, such as recent same-sex sexual contact in the case of MSM.
A number of studies have found that a proportion of MSM were interested in donating despite not fulfilling criteria, or had already demonstrated non-compliance, which could put patients at risk. 28, 29 When assessing compliance, it is important to consider why people choose to donate to understand what could precipitate an act of non-compliance. A systematic review in 2013 suggested that people choose to donate because it makes them feel good. 30 This may help to explain why people choose to be noncompliant, as the donor is acting in a way that makes them feel good because it is a 'good thing to do' rather than necessarily considering the negative consequences for others. Reasons given for non-compliance are wide ranging; one study found that the reasons included the participants knowing their HIV status, practising safe sex, or feeling that the exclusion was unfair and discriminatory. 31 It has been proposed that compliance with deferral is the major factor in overall blood safety, rather than the deferral period itself. Therefore, if the deferral period is shorter, but well-adhered to, then the donations may be safer than a longer deferral period that people find it harder, or are less willing, to adhere to. With the reduction of the deferral period to 3 months, not only do more people become eligible but it may also result in less noncompliance in protest. 
Alternatives to deferral
The 3-month deferral is supported by evidence but highrisk groups, such as MSM, are still being partially excluded. A solution to this might be introducing an individual risk-behaviour 1.6 per 1000; in MSM it was 58.7 per 1000. 13 CSW are estimated to be 10 times more likely to contract HIV than the general population, and the spread of HIV among MSM, CSW and other high-risk groups (and their sexual partners), accounted for 36% of all new HIV infections in 2015.
14 It is worth noting that 74% of new cases therefore did not come from these groups. In addition, HIV is not the only TTI that needs to be considered, for example hepatitis A, HBV, HCV, 15 and syphilis 16 also have a high prevalence in MSM.
In 2015, a systematic review by De Buck et al investigated the link between MSM blood donors and TTIs, and found few high quality studies to draw from. Three studies showed that there was significant correlation between MSM blood donors and HIV infection, while studies investigating HBV and HCV found no demonstrable correlation. 17 In their 2017 report, SaBTO used modelling studies to convey the change in the risk of infectious donations being missed by screening in the UK in the course of 1 year with the changes in donor criteria. They estimated that the risk of potentially infectious blood donations not being detected was between 0.18-0.67 per million donations for HIV, and between 0.04-0.19 per million donations for HCV. The SaBTO working group had agreed that the increase in risk that was considered acceptable was less than 1 per million. Both the increase for HIV and HCV were below this threshold, meaning they were an acceptable increase in risk. 18 
Ensuring blood safety
Several pathogens may be contracted through contaminated blood including HIV, HBV, syphilis, HCV, malaria 19 and variant
Cretzfeld-Jakob. 20 It is mandatory to test every blood donation for HIV, HBV, HCV and syphilis. In England it is mandatory to use nucleic acid amplification testing (NAT) for HCV RNA, although NAT for HIV RNA and HBV DNA is often also carried out, as the commercially available tests are triplex assays. NAT testing for HIV, HCV and HBV is performed on pools of up to 48 samples. 21 The time between infection and detection by testing is called the window period (WP) and any donation made in this time would give a false negative result. Serological tests rely on seroconversion or detection of pathogen surface proteins, while NAT detects the viral genome, which is measureable soon after infection and before seroconversion. 22 A 2015 study found that NAT detected HBV infected blood donations in a pool of blood samples ruled negative by seroconversion-detecting immunoassays. 23 Therefore, NAT allows detection of viraemia at an earlier stage and, in doing so, reduces the WP . For HIV, the WP with individual donation NAT for HIV is 5 days (compared to 15 for serological testing); for HCV is 3-5 days (compared to 65); and for HBV it is 21 days (compared to 36). 24 Understandably, this reduces the residual risk of TTIs. For example, since the introduction of NAT in France, the residual risk of HCV transmission has fallen from 0.64 per million donations to 0.1 per million donations. 25 However, testing pooled samples, as is done in the UK, reduces the sensitivity of the test, 21 and so the true WPs are likely to be slightly higher. Nonetheless, it is possible to detect HIV, HCV and HBV within 1 month of infection. It therefore follows that the 12-month deferral period is not evidence-based and perhaps 3 months is overly cautious. However, the SaBTO report notes that the international standard is a deferral period that is double the window period. 8 Additionally, a cautious approach Beattie RH Sturrock and Stuart Mucklow assessment, which is blind to sexual orientation, as has been implemented in various countries including Spain and Italy. 33 Italy changed from permanent deferral of MSM to an individual risk assessment in 2001. Under this system, the donor completes a questionnaire about their sexual behaviour and undergoes a confidential face-to-face interview with a doctor to discuss the donor's eligibility, regardless of their sexual orientation. The donor could be deemed no risk and so is eligible to donate, 'risk' (for example has a new sexual partner with unknown sexual behaviour) and is deferred for 4 months, or 'high risk' (for example has sex with more than one partner with unknown sexual behaviour) and is permanently deferred. A comparison of the blood donor epidemiology between 1999 and 2009/10 showed no significant change in HIV prevalence in either first time or repeat donors. However, there still appears to be a problem with non-compliance in using this system. Of the 218 blood donors who were confirmed to be HIV positive in this study who were interviewed, 35.5% reported a sexual risk exposure more than 4 months before donation, 28.5% no risk exposure and 36.0% a sexual risk exposure in the 4 months prior to donation. The reasons for the non-compliance included not believing, or underestimating, the risk of their behaviour, and thinking that the screening of their blood would detect infection. 34 This conclusion was echoed by a more recent study, which investigated 349 HIV positive donors between 2009 and 2011. Of these, 32.4% who had denied risk behaviours at the screening interview, reported risk behaviour in the 4 months prior to donating blood, with the reasons for not reporting this at the predonation screening being that they did not realise that their behaviour had been risky, thinking that the behaviour did not put them at significant risk of infection, using the donation as a way to be screened for HIV, not knowing that their partner was HIV positive, and not understanding the information they were given before donation. 35 Additionally, a study on HIV prevalence in blood donors in Spain showed that the rate among first-time blood donors was 10.3 per 100,000 donors compared to the general population incidence of 10 per 100,000 individuals. The authors suggest this correlation in rates is evidence that the methods used to screen blood donors 'have limited effectiveness'. 36 A different means of deferral reduction is predonation blood screening. This would counteract the increased risk of processing errors by reducing the prevalence of infected blood in the testing pool. Potential donors have a blood sample taken for screening, and TTI-negative candidates are invited back to give a full donation. A retrospective study in the Netherlands investigated the efficacy of this system on 176,716 candidate donors (those who had never donated blood before) between 2009 and 2013. They found that 0.062% of the predonation screening samples were positive for infections, and that 82% of the candidate donors gave a donation after being invited back following a negative test. Of these subsequent donations, one was positive for HIV (and likely in the WP for infection at the time of predonation screening). Overall the use of predonation screening, prevented 110 TTI infected donors from giving blood and prevented one WP HIV donation. This system could be utilised in the UK to show which individuals are safe to provide full donations, whether they belong to a high-risk group or not. However, this system could result in the loss of donations; in the Dutch study, 18% of candidate donors did not return to complete their donation. 37 
Conclusion
It is clearly paramount for the UK blood transfusion services to maintain patient safety. For as long as there is a reliance on voluntary donations, and the inherent risks associated with this, there must be a balance between allowing people to donate and ensuring that blood is safe. Blood testing for infectious agents is fallible. The arrangements of the 3-month deferral period can therefore be justified.
The gold standard may be to use a combination of individualised risk assessment and predonation screening; however, this would require a large scale change in the infrastructure of UK transfusion services, and would likely result in problems of its own, namely increased cost, time and greater complexity of operation (which could increase error).
Overall, the evidence supports the change to the 3-month deferral for groups such as MSM and CSW. This change promotes equality and may increase adherence, as well as increasing the number of eligible donors. However, this restriction is still conservative and with further high-quality evidence, the deferral period could potentially be shortened. ■
